Mammalian thioltransferase (glutaredoxin) and protein disulfide isomerase have dehydroascorbate reductase activity.
Homogeneous native and recombinant porcine liver thioltransferase (glutaredoxin), bovine thymus and human placenta thioltransferase (glutaredoxin) were examined for dehydroascorbate reductase activity (EC 1.8.5.1) involving the direct catalytic reduction of dehydroascorbic acid (DHA) by glutathione. Each enzyme had substantial activity with apparent Km and Vmax for dehydroascorbate between 0.2 and 2.2 mM and 6-27 nmol min-1, respectively, and for gluathione between 1.6 and 8.7 mM and 11-30 nmol min-1, respectively. In the presence of purified bovine liver thioredoxin reductase, homogeneous bovine liver thioredoxin failed to reduce DHA to ascorbic acid as measured by NADPH oxidation. Highly purified bovine liver protein disulfide isomerase (PDI) reacted directly with DHA and GSH to catalyze the reduction of DHA to ascorbic acid. The apparent Km for DHA was 1.0 mM and the Vmax was 8 nmol min-1, and for GSH were 3.9 mM and 14 nmol min-1, respectively. These results suggest that thioltransferase and PDI contribute to the regeneration of oxidized ascorbic acid in mammalian cells, and based on their cellular location, thioltransferase is proposed to be the major cytoplasmic activity, whereas interaction of DHA with microsomal membrane PDI may catalyze regeneration of ascorbic acid and initiate oxidation of intralumenal protein thiols to disulfides.